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(54) ABNORMALITY DETECTING DEVICE OF 
EXHAUST GAS RECIRCULATION DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To detect abnomiaDty 
without worsening drivability and exhaust emission. 

SOLUTION: An exhaust gas reclrcutation(EGR) device 32 
regulates quantity of EGR gas recirculated from an 
exhaust passage 20 to an air intake passage 19 via an 
EGR passage 33 by changing opening of an EGR valve 
34. This ak>nonTiaDty detecting device coniprises an 
intalce pressure sensor 37 and an etedronic control 
unlt(ECU) 42. The sensor 37 detects intake pressure 
downstream of a throttle valve 24 of the passage 19. The 
ECU 42 estimates the intake pressure when the EGR 
device 32 operates normally on the basis of at least 
opening of the throttle valve 24. opening of the EGR 
valve 34 and rotation speed of an engine 11. When 
deviation of Hie real detected intake pressure and the 
estimated Intalce pressure is at a predetermined value or 
larger, the EGR device 32 is determined to be abnormal. 
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C»9i#gfe] Sf^jlSiJ (EGR) ^1S3 2tt. EGR# 
EGRiiSSS S&aCTK^figSl 9 'vMjJiESn?. E G 

R;J!/;^roa?&fiSE-r-5. S^«ltBK®«. K^JE*-fe> 

■th 3 7 RO^m^iUffll^® (ECU) 4 2&<S^-5. 
BE:^;-b>-y-3 7«. ©^iigS 1 9 ©7. a h 2 4 T 
S5CDK^ffi;^«:i^daT^. ECU42«, ij^;i<<i:fe7^ 
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> 1 1 roiEiejIgtcScJ^. EGR^MS 2 A^iE^lCf^ 
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[0 0 0 1 3 
[0 0 0 21 

<o-m^^m.m^fzmmtE'it^mmmm (egr) 

«H(Dg^m)lSSS.O^®mffigaPB^^ail-r^ E G RilSS 
<!:. l^jl8&ICsSlte>nfcEGR#<t€:<i^TtiS. 

EGR#05M«SS5S-r-2.CtCJ;O. SfSlMSS*^ 
f, E G RJlSS$:Mi;TK§ljl8S'^MSg$n^Sfm;tfX<^ 
a (EGRfi) d<PiS;Sn-5. C5 bfcEGR^etCj; 

(NOx) (D±05.ii}mm^n, «^^xs«>->3>7iias 
CO 0 0 31 coj;5i&EGR^ac<Bre.75^(DS*. m 

PiiS. EGR^©«)^A^iiE<>iofc<D. EGR#7&i@« 
J;:J;OEGRaiS*«iSi-3feO-r5t. EGRa*<^E-© 

mm^nx^^i). !|#m¥3-2 335 6^i>^ 



tj.-:>rzt^izEGR^^m&mmizL. 

ffi:ti©^{bfid^mSMJ;Ot)/hSi»«^»r. EGR^S 
i*J^TS J: -5 iz LTli*. 

[0 0 0 41 

[5liW*«»fitLJ;^<i:-r-5^S] tJl^Tit. ±|HiilStC 

^■fr^<!:EGR*A«Mii>b. cntCi=fofj:V^®A?S^S 
EGR#^3S$!l6<JfCia#;$-ti:S<hE 

[0 0 0 51 Sfc. 9»J;t«, EGR#©3tfti|W^Pfll3ft!l 
Pd««57bT. ii^WSfliascffiilS-r-SIStC. egrs^^ 

t «¥ LT> SIX * -y -> 3 >**ii{b-r 

CO 0 0 61 :^^mit:i<D^Z>i3immiZ&^XU-Stlft 
X= y -> 3 >0^-fbS;ja < C i*i:< S««im«:fT'5 C i: 

[0 0 0 71 

^m.i^r}^Tmi:^mm.mmmmzj^K)mmh. &m.m 

mEm^mmmm'^m cxmmm.mmz'Mm^ri^m 
(Dmm.m^mm-r^^ p u tzm^Mmi&mzm 

^St, ij>^< <!:t)ttrtBKMiB^O*WP*> tiJfBS^^il 
»iE#«)i8Sfi.y:B3IBl^j^.«ia©lHie3lStcao'#. MfB 

-5.Kgll3E:^Jit^^S<i:. t9fB®^BE:f3«^tli^lfefCJ:^fl 
mo<&^!£tit. MtB!R^/£;b«^#IB:tciO«l^$n 

[0 0 0 81 ±tB<D<gfiEtCJ;n«, KfliSJ 0 *<7)PS, 
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[0 0 0 9) Z.(DtLit. 'Pts.< iih^^Z-Z>(OJ^^ ^ — 

tA^e.. Mi*Lfcifl^<B<*:ll6l^i;tttC;S:S«-rTa&^. 
[00 10] c:cD::tS:fiJfflL.T, SS*«1E«©^I? 

[0 0 11] :i(7)J;ot-, 

^t^<r)^^^9im'r^-k.i^<DmmMm.mm.(Dwm\z-o\,^ 

<*-5. mfmmMmM.ti^m.m.\,zmm\^is.<fs.i> 
:iii\zthu\''^^^%m^t^it.m.mz$tit\^i3.<u 

[0 0 12] is*]S2i2«©%WP«. ii*3aita«© 

±-r^mit^m^-^<b\zmxx^^^. 
[0 0 13] ±M<Dmmz^n\t. nmmmo^mm.i^^m 

mn^mmi^miz^it-r^mip^z^i. nmmm&mo^m 

[0 0 14] 



mx<D^n.j£iJitmMJ£x$>^. 
[0 0 15] *M»c«. El ics^-r=fc5fc. p^mmmt 
LTx^-- t*>»ux>-:/> 1 i^i^ffi^nxt^^. x-f- 
-if;ux>i?> 1 1 it. ->u >y'\y H 1 2 

tSS (v"J>^ 1 3$Wr^->'J>^:^n>>i7 1 4<i:Sr 
S->'J>yi 3rt»CtttXh>l 5*«am 

>ifD>y K 1 6$r:n-b, — if JPX>>'> 1 1 waJ:^! 

miEMmz^^-^n-km. i7 7>cmi lizism^ti 

■5. 

[0 0 1 6] x-f-—- if;i'X>>?> 1 1 ic«> e>'j>^^i 

K^iigSl 9 5:U:Sfm®gS2 0 nxv^^. 
->'J >^^-x-y H 1 2 U >^ 1 3 «t-©m^F 2 1 

Rum^^2 ziimvfistix^'^^o cn6®K-sf^# 
2 1, 2 2tt, ^^>i/mi 7<D^mzmwii^x^^um 

T^;i<h»CJ:«3. ® • SP^aeSl 9. 2 0<i:M«l^l8 
[0 0 17] KmSSSi 9l3tt, xTi^'J— :>-2 3, K 

XW— if-'l'X^v'^ 1 l«K^fT@tC*3l,iT, 

2*tisi;e.n. ®m#2 i**ii*^nfcJK^Ttrx h>i 

^iigSl 9®$SB^JIliriliaL,TM«S^l SfCKU^iiS 
[0 0 18] XDy h;P#2 4«, ©mass 1 9rtfC|HI 

«i^tgic3^«p$ nx^ 0 . i^x D -y h 2 4 tcaigs 

nft7.iryy=e—^^o:>Tt'^3.x.—^ 2 5iz^K>mWj 
K^jISSI 9 <&8Sn-5^^roaT*^®A^^ 
SIS, xo-y h;u#2 4<7)5a#:Pt-&X3&-5);?.n-y h;na 

2 4A«±i8«SI<Z)<i:#ICS/jN (0S6) ^7^:0. g3i;^>n 
-5f5<»:iSSDb. :^EH*fS8CDt#{ta;fc ( 1 0 0 9S) 

[0019] -> U K 1 2 {rtt. ->U >3'' 1 3 ffi 

CDjl^^l 8trj^!|#^>!tS^-r-5«.iiGf'gSt#2 7*t5!#tt 

e,nTus, 2 7 ttmes^ (las^ss) srffi 

iSS^l 8's©*Si|Sti«#t*«ft!lWgEtX*. ->'J>yi 3»0 

v-)\^2zn<^m^ifi. *K*4'SSt^f'2 7A^^,?^^£^^-r^.M 
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[0 0 2 01 -tLT, ®^a?&l 9«:ffloT'>U>5^1 

1 KDSift:^ (ffitjhji/^) t)m^n^o 

Sf^#2 20B8#t3tfe7a:l.iSfa;aS52 OicSftii^n 
[0 0 2 1] 5='>r— if;i/x>i/>i itct^. SfmasS2 
^Sf^fflSit («T TEGRJ tVO) ^B3 2:6^»tte> 

nn^^o EGR^ms 2\t. mmzt^ui^^x^^ 
\zm'^^tircmm.iJ7. (egr;^'x) iccto. m^^^ 
o^m^UT.iDm'^^m^i^xmmm^um^T^ff. 
m.i^^^nx$>^mmmim (nox) (ds^^^ism^ 

[0 0 2 21 EGRgS3 2^i. EGRilK3 3SZ/E 
GR#3 4^{ix.Tli^o EGRiiSS3 3ti. fi^^SSS 

2 0 <t> ©^il^S 1 9 {Z^l^XX a y h;U# 2 4 D t> 
Tatfl!lC0@m<h^':::>^(/^Tti'5. EGR^3 4JiEGR 
®SS3 3CD^4'^ m^lti. EGRiig&3 SCDK^SKl 
9 <^:CD^S^®mtl5tf+l-t^nTV^^« EGRagS3 3^ 
fign^EGR:tfX<OSgaJ^, EGR#3 4(DM^a'&'r 
fe^EGRMg^fC^UT^^t-r^o EGRgBKH. 
L;^cXD^y h;WP§^^:tl25{3. EGR#3 4^^^gat>^^ 

(0%) ii^^co. Ba^^n^J5<2fiisnu. ± 
m^m<r>t^{zm^ (10 0%) LU^o 

[0 0 2 31 5^>f — if;i/X>v?>l lOffife 

^ilK 1 9 lc43l<iT. :si7i^0—i-2 3(DrfMjS:m\z 
\t. KAS^aSrSiai-r^XT:7n>t-5^ 3 5 7&^gtf^frt 

m^^f£tiPm^^ih'r^mm.E.ti±>'^3 y-^^mmi- 

enxi^-So EGR^3 4^C^i> EGR5SSS:gltt5f ^ 
EGRMgil>-y-3 Si^^Sff^^tenxl^i^o 
[0 0 2 4] S/U >y:/n y 1 4(3^i. 

1 7(Diagitcti, -ea)i:7^>^isi 7 ?&^fiff^ftjgiHifc-r 



4 o^^sim^nx\^^^o z.cD/'^jvT.m^^t. ^^>^$a 

1 7CDPSFBl^0OlHlS§CTfc^X>i^>lEieiiSc^^i±S 

\zm^^^n^. ^etc. 7i7ii;i/^y;i/2 ec^^ifi^jc 

ate^tcct^i^^5^;u2 6cD^i2.-^aTS^7^ir 
jimm^^tti'r^Ti7±jimm't>'*)'4 iHi^mm^nx 

[0 0 2 51 sfriBsa-t:>'y-3 5-4 KD^mmzm-:} 

miiZltm^MW^S (Electronic Control Unit: EC 
U) 4 2:«r^S:frte>nTV^^. E CU 4 2 «V-f ^7 Dn > 

(CPU) KfcBLI^ffi^^U (ROM) trlHIt^n 

xi^^umyticryA^wmy'-is^\z^ijt':>xmwi&m^ 
^(Dmwmmzsr^i^^x^mmm^mnr^o c 

[0 0 2 61 W!S.^mmmii^x\t. m^mMmm. a 

Dvh;i/$IIW. EGRSlffll. EGRgS3 2(DS^^m 

r^o mnm^m(D»:^\z^i.xu. m^ifi. mm-^^ 
:/^^#B3LT. ji>i^>m^mm:^zsy^'^)^mm\z 

ji>z^>mt^^mRz^Yi7±:)mmzM^ 

mm^zm-r^^m^^mn^mmm^miEi.x. mm&^um 

[0 0 2 7] AD^y h)immx\^. 0iJx.tiX>>?>lHlfe 

mmRz^T^±:)mm\znjt-i.rzsm7.uy hjmm^ 
mttit^o AD^y h;i/>}^>?i>3 >-ti>-y"3 etCcfcoT^ 
ffi^nsHiacoAa^y h;i/i8S:6<WffiSSAD*;; h;H8 

[0 0 2 81 EGRS!lt9T«> fi»Jx.«X>>?>lHlgjl 
7^-t;l-5§^^HSo'#, EGR©JfflI<^ 
^^T^^fl:7^tj5g5tUTl^^7!>^S7!^^<£:¥lJ^-r'5o EGR^IBi 

f)<iEmx$>^z.tmf)m\ff^n^o tLx. ckt^egr 
»jiai*fT^#?;^^)«s:bTi^fcCi^«^trtt. egr^3 4 
^^mimizi^m-r^o \^mn^m^f&iLi.xi^^^iM^ 
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[0 0*2 9] EGRSHWTr^. KA3g^fiS:/t 

X > > IsJteSS^ ^ ^ - <i: L >f — tf ^I'X > 

^aact;0^>ii>:ftl^«^{Ctt. EGR#3 4«:0f^aEB 
#$-&^o EGR®8&3 3^>e>®^ffig&l 9 

I^^Si!A-rSEGR:tfXCDa7&^igd>L. •^tllrji^UTv' 

[0 0 3 01 ^iK(^>KA^«a5&^asKA^^s 

ctO tj^V^S'&ICJi. EGR^3 4^m^Mra^$ii- 
So CCO«^. EGRa8S3 3:^^^®^3lS&l 9^aEA 

'r^EGR;^*7.(^»^^iisnu. -^twzft-cni^oyyi 

3lr®A$n^EGR:tfXCOg7&^itJjnf ^OS*. 
>'U>i$^l 3rtJcRA$n^3BrSOfiti. EGR;^J;^3&« 

[0 0 3 1] EGR;tfX»^iiJni$ii-^i£Mi5C>^&^^'& 

(r. KJc:EGR#3 4}&^^M«cfiJ::&^^. XD*yh;i. 

mmt^o ci<^^^, K^ilgSi 9{c:;fet/ix:^D-/ 

m.s.t}^(Dm) 3&^:t^<nc^fc*> EGRass3 3^^6 

K^ilSSl 9{rKASn^EGR:tf7.CDfi*^iittI-r'2)C: 
[0 0 3 2] 'AlZ. EGRSB3 2 (DS«filtti©JPJ::'p 

ViXift^f^o ECU4 2t^;i0©ligfrfSL. m2(oy 

mittoy^c^zm-^^i^xmn^ti^. mtfO>i^c\tt. 
<^M) roj -efe^o 

[0 0 3 3] ECU 4 2tt. ^rT.T^^^T'S 1 1 0 

tji\.^zt. ^^^^fen^o :R{^Mfct±. x>>^>iHieii 
mo:>mpsmK)(D^itm'^^'j^''U^^:it. m^if^s 3 2^u 

g?^0<^^{t;*7&«2 0 r pmJWTT$>^c:t«:S^^tB 



[0 0 3 4] Bfjiaxx-yys 1 i 0 o:>n^^f\Ff)mrz^ 

5F^>S:*l7T^o Z(DJ:'0\Z. m^^tii^l^^^^iLUX 
EGRSas 2<DS«WSS:fT*3^i:^i 

[0 0 3 5] ;in{::*fL. XT'yZfS 1 1 0 (^fij^^^* 
;&^}Sfc$nT^^^<h, X5^»;/yS 1 3 OtC^V^T, ®^ 
S.t}±i>Dr3 7 iZJz^X^m-^tltz^^m.EEtiP 
iitf, ^t/^T. Xt^u/^S 1 4 0{r43V:^T> XayhJl 
7j^>^->3>ii>1t3 eJCct-SXnv h;HgS<i:. EGR 
BBS (a^fii) ^^>{7if-zyz^B>'\L>^A0\Z^ 
:5X >lHie3SK a: {c^ie-r ^«^Kam:^J P imcal 

S..EGRBIfi&a^x>>?>[Hie3^S) t^^— t?;i/ 

x>>?>i \(Dmu^m\z^>^^mn^:^-i^(oo%. 
^%&ti\ziSL\i-r^mf)^)A:^m±^f^^(Dx$>^. 
[0 0 3 6] m^o:>%m\z\t.. rnxu. romh^j^k 

l^. EGR^g3 2:d^iE«tCf^Kjb> ;&^'::»E GR|I?t^ 

[0 0 3 7] 03Ji, xn.-/ 
h)vmm. EGRm&ms:3L>zy>^mMm\zn^<^^ 

mmzm\^x\'X. EGRgis:s:r/x>>?>iHigMS^<h 

\z^^fs.\^^. 9v%i)mmM^i^^\zm.xv'^t<t^^ 
hjmmf)^m^\^(D^^. 'tt^t:>t>±m^m(DL^\zm^ 

[0 0 3 8] EGR^StrMUTf^:. XU y h Jl^mmiSc, 
^X>v>lsieiiSS:<i:t>{3— ^ihLxfc^'&. }t^®^ 
EE^Pimcal «EGRMS75^^S/h(^i:#. 'tUt:>'^±m 

i^mcot^mhi&K. EGRmm'fy^±^<u^^zm^'S 
<u^o cinti. EGRm&(omtu\z^ihrj:i^K egr 

:yX7&^EGR^f 3 4 ^iliSLTK^aSSl 9rt{CoSAU 

fi. EGRmmt)^mi^<oi:^. •tfjit>'^±m^U(D^i^ 

[0 0 3 9] jiyz^>m^mmizmLx\t. xayh)\^ 
mmRzfEGRmm^^hiz-^^Lrzis^. m^^m. 

/I^Pimcal \tJi>i^>\M^.mm^m^^t^^< . I^ix 
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TPSt-J; 0 . -> U 1 3 F^©^BES,0^®^S!S 1 9 F«3 

[0 0 4 0] -eixT, WffiXT^yyS 1 4 OTtt, WflE 
«!lW7-y7'7>^5.s H5fe&S-lr>-t^3 6. 4 0fC<i:-3T^ 
ai^nfcxay h;H8SB:lXx>v'>|iIiE3SSi:. EG 
RMS O^M) tlC**lS-rslt3eK^m:^PimcaI S: 

[0 0 4 1] J*:tC. m2(DXy'yyS 1 5 0 tCiJV^T, 
WIS;^,7^'yys 1 3 0-C®SIKaffi:t/PimtS3IHX5^-;/ 
:?^S 1 4 0T®Jt3eK^)E^7 Pineal tWiBMAP** 

5, Cdt?, Elf^Mo«, S9ES-a-fe>tJ-3 6. 4 0® 

iw;g^ai-e# -5 J; a 

[0 0 4 2] ^f^fiatt— ^©ffl[-r*oTfeJ:V» 

•fe, x7:7D;!l-:J'3 5t3j;0Mffi^nfcKA^mS 
(GN g/rev) tc«c?#, 04 Jra^TSW^y :?^*»e)Bf 

[0 0 4 3] sfc, ;:^7^y:/s 1 5 oomi^^mm^ 

$tl-5!K)5E<i:UT«. «»JA«< EGR^3 40Si#75«^ 
0, EGRSSSS 3*^g$S-:>/tO bT. iliEgWEGR 
85l2X5^-yys 1 5 0 (D^l^^n^-fy^Mt^ttlTl^tjil^ii 

T's 1 6 0 t;i*5t>T. siStfa'J*'?>;S'CC rij 

[0 0 4 4] -AiZ. Xy^yyS 1 7 0 (CiJtiT. SStf 

S 1 8 OtCiSt^T. EGRS^SS 2»CS«d«^^LT^» 
S<k««-r-5. TtciS. T^T-vrfS 1 8 0ro*ft6DntM3S 
tUTtt. WAtf. EGRSSWIE^f^lfc^lCtt roj 



rij l;^S;^^Ct75^^lf ^LT. T^y-yZf 
S 1 8 0®5(lg$:3lfTLfc^. S«^lli-'l'-^>*^7 

[0 0 4 5] j&i.jiff2iUfc*iiJSJ^iiicJ:nti, ar® 

(1) ;^Dyh;Hi«. EGRMSRU^x>v'>iHie3a 

m^^^n^. z.(Dyttt>, iJ>nc< tt)fiaf2 3-p®/'?7;>^ 

©^JE:*lPimcal Sri^K J; < mffi-r -5 ii^^pTtET* 
•5. 

[0 046] (2) ®^JE:t»-k>lJ-3 7tCj;-:)T«^ai:^ 

n^si®^iE:^pimtt. wzEGRmms 2izmm^^ 

1;t l/»?S:ltn«. SiES® E G R X d^KmSi^ 19iZ 
SSiESnscitj&^e.. WSBUfc«l^®^JE^Pimcal i: 

m^^m.S.t}Pmcil t^®mJE*Pimi:®{BMAP$: 
*86. ^®»»fi[tC*::J^ E G R^g 3 2 ®S^®^tl 
^*fJ^f -Sck^tcUTVi-So ZKDfctb. EGRSS3 2 

[0 0 4 7] (3) S#«^aif'I^^U> EGR^3 4<&^ 
^WirMiS-erT. NOx®^fi)cSrWW-r-5fe«e)®EGR 

li^. zLCDtztb. mm^Bizism-r^EGRmoyMmrim 
m^f^mv. NO X ®?gs*Wpifi5tcmaiciijni-r-5;?. 

/Wi7]g^^e#tC< <-r-5Ci:*<T'^-5. EGRg*« 
^«tCli« U < C i: t ® A^^S * 

*«i«!iUT. ai;^jh;i'i7®^i!,tjeH 

-r-5->3«yi'®5E5fe*«i;l'&^<i:**T?#S. Il®J;p{' 
UT, fi^^x 5 V 3 yRZJ^ K ^ 'f /N' t' 'J 5^ ® e^b$: 

m< z.izu<m^^^iii-r^ziizf)i-c^^jiz>\ztii>. 

[0 0481 (4)' EGRSaJC*t>Ttt, E 

GRmm&-r^mz:)3^ti^t^^^i^W]'^*^^^-r^ 

{CEGR^SrSSWe^JlCgBK^-BT'Si. ^®PBKlCtfc/j: 

EGR#3 4*5iftllWtCMH^-fr^^<t?iC< EGR. 
^g3 2®S«;g^mS:ff^J;pfwL.Tl»-&. Z.<Dt:Ltl>. 
S^^J±HcJ;0f^i&$®^^liI^**l«llD-rs®*8*lhT 

[0 0 4 9] (5) — K^EEr'j/ii^Rff^Wni^tCK 
•t^t. n^^7 7^^• >yD-y h*<l:^7>i7tti:®^MS 
3Ttc43 U»T/^f^/1^ i: -5 *S^7>i* -5. 

;1®,^JCK L . fi£j|5S*fi® i [ZEGR^t:^mm\zm 
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[0 0 5 0] ( 6 ) *fligj^liTtt. — e;ux>i? 

[0 0 5 1] (7) T^w— If^l'X^v'^l IWMfet^ffi 
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PROBLEM TO BE SOLVED: To detect abnormality without worsening 
drivability and exhaust emission. 

SOLUTION: An exhaust gas recirculation(EGR) device 32 regulates 
quantity of EGR gas recirculated from an exhaust passage 20 to an air 
intake passage 19 via an EGR passage 33 by changing opening of an EGR 
valve 34. This abnormality detecting device comprises an intake pressure 
sensor 37 and an electronic control unit(ECU) 42. The sensor 37 detects 
intake pressure downstream of a throttle valve 24 of the passage 1 9. The 
ECU 42 estimates the intake pressure when the EGR device 32 operates 
normally on the basis of at least opening of the throttle valve 24, opening 
of the EGR valve 34 and rotation speed of an engine 1 1 . When deviation of 
the real detected intake pressure and the estimated intake pressure is at a 
predetermined value or larger, the EGR device 32 is determined to be 
abnormal. 
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deunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the malfunction detection equipment which 
detects the existence of the abnormalities of the exhaust air reflux equipment prepared for the internal combustion 
engine. 
[0002] 

[Description of the Prior Art] Conventionally, as internal combustion engines, such as an engine for moxint, an 
improvement of exhaust air emission is meant and the thing equipped with the exhaust air reflux (EGR) equipment 
which makes a part of exhaust gas flow back to an inhalation-of-air path is known. This EGR equipment is equipped 
with the EGR path which opens between an internal combustion engine's flueway and an inhalation-of-air patii for free 
passage, and the EGR valve prepared in this path. And the amount (the amount of EGR(s)) of the exhaust gas which 
flows back from a flueway to an inhalation-of-air path through an EGR path is adjusted by adjusting the opening of an 
EGR valve. If a part of ejdiaust gas is retumed to an inhalation-of-air path by such EGR equipment, combustion 
temperature will fall with this exhaust gas, generation of the nitrogen oxides (NOx) in a combustion chamber will be 
controlled, and exhaust air emission will come to be improved. 

[0003] If a motion of a certain abnormalities, for example, an EGR valve, does not become blimt, or an EGR valve fixes 
to such EGR equipment, it stops operating to it and an EGR path is stuck for it with a foreign matter, the carbide in 
exhaust gas, etc., the amount of EGR(s) may separate from the value suitable for the engine operational status at that 
time. In this case, a combustion condition gets worse or NOx increases. Then, the equipment which detects the 
abnormalities of EGR equipment is proposed variously. For example, when an engine will be in predetermined 
moderation fuel cut operational status (i.e., when a throttle valve changes into an abbreviation close-by-pass-bulb- 
completely condition), an EGR valve is made into predetermined opening, and when the variation of liie MAP at that 
time is smaller than a predetermined value, he is trying to judge with EGR equipment being uniisual in JP,3-233S6,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the malfunction detection equipment indicated by the above- 
mentioned official report, if clausilium of the EGR valve is carried out compulsorily, the amount of EGR(s) will 
decrease and an inhalation air content will increase in connection with this. On the contrary, if an EGR valve is made to 
open compulsorily, the amount of EGR(s) will increase and an inhalation air content will decrease in connection with 
this. A combustion condition changes with the changes in these inhalation air contents rapidly, a combustion noise 
occurs, or the shock resulting from torque fluctuation occurs, and there is a problem on which drivability gets worse. 
[0005] Moreover, in case compulsory closing motion control of an EGR valve is completed for example, and it returns 
to the usual control, the amoxmt of EGR(s) may be temporarily insufficient. In this case, the phenomenon called the 
spike of the so-called NOx which the concentration of NOx increases rapidly momentarily occurs, and there is a 
possibility that exhaust air emission may get worse. 

[0006] This invention is made in view of such the actual condition, and the piupose is in offering the malfunction 
detection equipment of the exhaust air reflux equipment which can perform malfunction detection, without causing 
aggravation of drivability and exhaust air emission. 
[0007] 

[Means for Solving the Problem] Hereafter, a means and its operation effect for attaining the above-mentioned purpose 
are indicated. By opening an inhalation-of-air throttle valve lower stream of a river of an internal combustion engine's 
flueway and an inhalation-of-air path for free passage by exhaust air reflux path, and changing opening of an exhaust air 
reflux valve in invention according to claim 1 In malfunction detection equipment used for exhaust air reflux equipment 
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which adjusted the amount of reflux of exhaust gas which flows back from said flueway to said inhalation-of-air path 
through said exhaust air reflux path A MAP detection means to detect a down-stream MAP rather than said inhalation- 
of-air throttle valve of said inhalation-of-air path, A MAP presumption means to presume a MAP when said exhaust air 
reflux equipment operates normally based on opening of said inhadation-of-air throttle valve, opening of said exhaust air 
reflux valve, and said intemal combustion engine's rotational speed at least, When deflection of an actual MAP by said 
MAP detection means and a MAP presumed by said MAP presumption means is beyond a predetermined value, said 
exhaust air reflux equipment is equipped with an abnormality judging means to judge with it being unusual. 
[0008] According to the above-mentioned configuration, it sets to an inhalation-of-air path, and a predetermined 
correlation is regarded as each of opening an inhalation-of-air throttle valve's, opening an exhaust air reflux valve's, and 
an intemal combustion engine's rotational speed between down-stream MAPs rather than an inhalation-of-air throttle 
valve, respectively. It goes up as a MAP is the lowest when an inhalation-of-air throttle valve is in a close-by-pass-bulb- 
completely condition, and this inhalation-of-air throttle valve is opened. And a MAP becomes the highest when an 
inhalation-of-air throttle valve is in a fiill open condition. Moreover, it goes up as a MAP is the lowest when an exhaust 
air reflux valve is in a close-by-pass-bulb-completely condition, and this exhaust air reflux valve is opened. And a MAP 
becomes the highest when an exhaust air reflux valve is in a full open condition. Furthermore, a MAP declines with a 
rise of an intemal combustion engine's rotational speed. This is for a count of an intake stroke performed to per unit time 
amoimt to increase with a rise of said rotational speed, although an atmospheric pressure in a gas column and a MAP in 
an inhalation-of-air path become lower than the open air (atmospheric pressure) in an intemal combustion engine's 
intake stroke. 

[0009] For this reason, it is possible to presume at least a MAP when exhaust air reflux equipment is operating said 
three parameters normally by taking into consideration combination and each orientation mentioned above. On the other 
hand, an actual MAP in an inhalation-of-air path is detected by MAP detection means, estimate mentioned above from a 
proper quantity of exhaust gas flowing back to an inhalation-of-air path if abnormalities had not produced this detection 
value to exhaust air reflux equipment temporarily, and abbreviation - it should become the same value — it comes out. 
[0010] By invention according to claim 1, a MAP in an inhalation-of-air path is presumed by MAP presumption means 
based on opening of an inhalation-of-air throttle valve, opening of an exhaust air reflux valve, and an intemal 
combustion engine's rotational speed using this at least. Deflection of an actual MAP detected by MAP detection means 
and a MAP presimied by MAP presumption means is called for by abnormality judging means. And it judges with this 
deflection being beyond a predetermined value that exhaust air reflux equipment is xmusual. 
[001 1] Thus, existence of abnormalities in exhaust air reflux equipment is certainly [ easily and ] detectable. And an 
exhaust air reflux valve is not opened and closed compulsorily, but it is carried out like the time of non-malfunction 
detection on the occasion of malfunction detection about control of exhaust air reflux equipment for controlling 
generation of nitrogen oxides. For this reason, a rapid change in the amount of exhaust air reflux resulting from this 
closing motion is controlled, and a phenomenon which concentration of nitrogen oxides increases rapidly momentarily 
stops being able to occur easily. Moreover, in connection with said amount of exhaust air reflux not fluctuating rapidly, 
an inhalation air content will not change rapidly, either. Therefore, an abrupt change of a combustion condition based on 
change of an inhalation air content is controlled, and generating of a combustion noise and fluctuation of an intemal 
combustion engine's output torque are suppressed. Thus, abnormalities can be detected, without causing aggravation of 
exhaust air emission and drivability. 

[0012] In invention according to claim 2, it has fiirther a prohibition means to forbid an abnormality judging of said 
exhaust air reflux equipment by said abnormality judging means to a transient of said intemal combustion engine's 
operational status, in invention according to claim 1. 

[0013] As it changes to operational status which is different from predetermined operational status according to the 
above-mentioned configuration, a transient, i.e., this intemal combustion engine, of operational status of an intemal 
combustion engine, an abnormality judging of exhaust air reflux equipment is forbidden. Therefore, an abnormality 
judging is performed in the condition that a MAP is not stable, and it becomes possible to prevent that precision of the 
malfunction detection falls. 
[0014] 

[Embodiment of the Invention] One operation gestalt which applied the malfunction detection equipment of the exhaust 
air reflux equipment concerning this invention to the diesel power plant for vehicles hereafter is explained according to 
a drawing. In addition, the MAP in this operation gestalt is absolute pressure. 

[0015] As shown in vehicles at drawin g 1 , the diesel power plant 1 1 is carried as an intemal combustion engine. The 
diesel power plant 1 1 is equipped with the cylinder head 12 and the cylinder block 14 which has two or more gas 
columns (cylinder) 13. In each cylinder 13, tfie piston 15 is held possible [ reciprocation ]. Each piston 15 is connected 
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with the crankshaft 17 which is an output shaft of a diesel power plant 1 1 through the connecting rod 16. After the 
reciprocating motion of each piston 15 is changed into rotation by the connecting rod 16, it is transmitted to a crankshaft 
17. 

[0016] The combustion chamber 18 is established in the diesel power plant 1 1 every cylinder 13. The inhalation-of-air 
path 19 and the flueway 20 are connected to each combustion chamber 18. The inlet valve 21 and the exhaust valve 22 
are formed in the cylinder head 12 every cylinder 13. These ** and exhaust valves 21 and 22 open and close a part for 
the connection of** and flueway s 19 and 20, and a combustion chamber 18 by rotation of a crankshaft 17 being 
interlocked with and reciprocating. 

[0017] The throttle-valve 24 grade which are an air cleaner 23 and an inhalation-of-air throttle valve is arranged at the 
inhalation-of-air path 19. An exhaust valve 22 will be closed, and in the intake stroke of a diesel power plant 1 1, if a 
piston 15 descends where an inlet valve 21 is opened, the atmospheric pressure in a cylinder 13 becomes a value 
(negative pressure) lower than the open air, and the air of the exterior of this engine 1 1 will pass each part of the 
inhalation-of-air path 19 in order, and will be inhaled by the combustion chamber 18. 

[0018] The throttle valve 24 is supported rotatable in the inhalation-of-air path 19, and is driven with the actuators 25, 
such as a step motor connected witii this throttle valve 24. The inhalation air content which is an amount of the air 
which flows the inhalation-of-air path 19 changes according to the throttle opening which is the aperture condition of a 
throttle valve 24. Throttle opening serves as min (0%), when a throttle valve 24 is in a ftiU open condition, it increases, 
so that it is closed, and it serves as max (100%) in a close-by-pass-bulb-completely condition. 

[0019] The fiiel injection valve 27 which injects a fiiel is attached in the combustion chamber 18 for every cylinder 13 at 
the cylinder head 12. Each fiiel injection valve 27 is equipped with the solenoid valve (illustration abbreviation), and the 
fiiel injection from the fiiel injection valve 27 to each combustion chamber 18 is controlled by this solenoid valve. It 
connects with the common rail 28 which is common **** piping, and the fiiel injection valve 27 for every cylinder 13 is 
injected by the combustion chamber 1 8 where the fiiel in a common rail 28 corresponds from a fiiel injection valve 27 
while the solenoid valve is open. The comparatively high pressure equivalent to fiiel injection pressure is accumulated 
in the common rail 28. In order to realize tiiis ***♦, the common rail 28 is connected to the supply pump 30 through the 
charging line 29. By the cam which synchronizes with rotation of a diesel power plant 1 1 and which is not illustrated, 
the supply piimp 30 makes a plunger reciprocate, raises a fiiel to place constant pressure, and supplies it to a common 
rail 28 while it inhales a fiiel from a fiiel tank 3 1 . 

[0020] And a fiiel is injected from a fiiel injection valve 27 by the hot and high-pressure inhalation air which was 
introduced in the cylinder 13 through the inhalation-of-air path 19, and was compressed by the piston 15. Self-ignition 
of the injected fiiel is carried out, and it bums. A piston 15 reciprocates by the combustion gas produced at this time, a 
crankshaft 17 rotates, and the driving force (output torque) of a diesel power plant 1 1 is obtained. Combustion gas is 
discharged by the flueway 20 with valve opening of an exhaust valve 22. 

[0021] The exhaust air reflux (henceforth "EGR") equipment 32 which makes a part of exhaust gas which flows a 
flueway 20 flow back to the inhalation-of-air path 19 is formed in the diesel power plant 1 1. the exhaust gas (EGR gas) 
with which EGR equipment 32 was mixed by inhalation air with reflux - gaseous mixture - it is for reducing the 
increase of the rate of inner inert gas, and generating of nitrogen oxides (NOx) which it carries out and is lowering and 
an air pollution substance about a combustion maximum temperature. 

[0022] EGR equipment 32 is equipped with the EGR path 33 and the EGR valve 34. The EGR path 33 has connected 
the part of the downstream rather than the throttle valve 24 at the flueway 20 and the inhalation-of-air path 19. The EGR 
valve 34 is attached in the middle of the EGR path 33 (for example, a connection place with the inhalation-of-air path 
19 of the EGR path 33). The flow rate of the EGR gas which flows the EGR path 33 changes according to the EGR 
opening which is the aperture condition of the EGR valve 34. EGR opening serves as min (0%) at reverse, when the 
EGR valve 34 is in a close-by-pass-bulb-completely condition, it increases, so that it is opened, and it turns into throttle 
opening mentioned above with max (100%) in a fiill open condition. 

[0023] In order to detect the operational status of a diesel power plant 11, various sensors are formed in vehicles. At the 
inhalation-of-air path 19, the air flow meter 35 which detects an inhalation air content is attached near the lower stream 
of a river of an air cleaner 23. The throttle position sensor 36 which detects throttle opening based on the rotation angle 
is attached in the throttle valve 24. At the inhalation-of-air path 19, the MAP sensor 37 which detects real MAP Pim 
which is a pressure of inhalation air is attached in the downstream of a throttle valve 24. The EGR opening sensor 38 
which detects EGR opening is attached in the EGR valve 34. 

[0024] The coolant temperature sensor 39 which detects the cooling water temperature which is the temperature of the 
cooling water which flows engine water jacket 14a is attached in the cylinder block 14. Near the crankshaft 17, 
whenever the crankshaft 17 carries out predetermined angle rotation, the crank position sensor 40 which outputs a pulse 
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signal is arranged. This pulse signal is xised for detection of the engine speed which is a rotational frequency per time 
amount of a crankshaft 17. Furthermore, near the accelerator pedal 26, the accelerator opening sensor 41 which detects 
the accelerator opening which is the amoimt of treading in of this pedal 26 by the operator is arranged. 
[0025] In order to control each part of a diesel power plant 1 1 based on the detection value of said various sensors 35- 
41, the electronic control (Electronic Control Unit: ECU) 42 is formed in vehicles. ECU42 is constituted considering the 
microcomputer as a center, and a central processing imit (CPU) performs data processing according to the control 
program and initial data which are memorized by read-only memory (ROM), and it performs various control based on 
the result of an operation. The result of an operation by CPU is temporarily memorized in random access memory 
(RAM). 

[0026] As said various control, fuel-injection control, throttle control, EGR control, malfunction detection control of 
EGR equipment 32, etc. are mentioned. For example, in fuel-injection control, the amount and fuel injection timing of a 
fuel which are injected from a fuel injection valve 27 are determined. On the occasion of the decision of fuel oil 
consumption, the basic fuel oil consumption (basic fuel injection duration) corresponding to an engine speed and 
accelerator opening is computed, for example with reference to a control map etc. Basic fuel injection duration is 
amended based on cooling water temperature, an inhalation air content, etc., and final fuel injection duration is 
determined. Moreover, on the occasion of the decision of fiiel injection timing, the basic fuel injection timing 
corresponding to an engine speed and accelerator opening is computed, for example with reference to a predetermined 
control map. Basic fuel injection timing is amended based on cooling water temperature, an inhalation air content, etc., 
and final fuel injection timing is determined. Thus, if fuel injection duration and fuel injection timing are determined, 
when the output signal of the crank position sensor 40 is in agreement with a fuel-injection initiation stage, the 
energization to a fuel injection valve 27 is started. Energization is stopped when said fuel injection duration has passed 
since this initiation time. 

[0027] In throttle control, the aim throttle opening corresponding to an engine speed and accelerator opening is 
computed, for example. Drive control of the actuator 25 is carried out so that the actual throttle opening detected by the 
throttle position sensor 36 may approach said aim throttle opening. 

[0028] In EGR control, it judges whether the execution condition of EGR control is satisfied, for example based on an 
engine speed, cooling water temperature, accelerator opening, etc. As an EGR control execution condition, it is 
mentioned that cooling water temperature is beyond a predetermined value, for example, that the diesel power plant 1 1 
is continuously operated beyond predetermined time from the time of starting, that the variation of accelerator opening 
is a positive value, etc. And when this EGR control execution condition is not satisfied, the EGR valve 34 is held in the 
close-by-pass-bulb-completely condition. When this execution condition is satisfied, with reference to a predetermined 
control map, the aim opening of the EGR valve 34 corresponding to an engine speed and accelerator opening is 
computed. 

[0029] Furthermore, in EGR control, feedback control of the EGR opening is carried out by making an inhalation air 
content into a parameter. In this feedback control, the aim inhalation air content of a diesel power plant 1 1 is determined 
by making accelerator opening, an engine speed, etc. into a parameter, for example. The actual inhalation air content 
detected by the air flow meter 35 and said aim inhalation air content are measured. When there are few actual inhalation 
air contents than an aim inhalation air content, specified quantity clausilium of the EGR valve 34 is carried out. In this 
case, the amount of the EGR gas which flows into the inhalation-of-air path 19 from the EGR path 33 will decrease, and 
the amoimt of the EGR gas inhaled by the cylinder 13 according to it will decrease. Consequently, only the part to 
which EGR gas decreased increases tiie amount of the new mind inhaled by the cylinder 13. 
[0030] On the other hand, when there are more actual inhalation air contents than an aim inhalation air content, 
specified quantity valve opening of the EGR valve 34 is carried out. In this case, the amount of the EGR gas which 
flows into the inhalation-of-air path 19 increases from the EGR path 33, and the amoimt of the EGR gas inhaled by the 
cylinder 13 according to it increases. Consequently, only the part from which EGR gas increased the amount of the new 
mind inhaled in a cylinder 13 will decrease. 

[0031] If the EGR valve 34 is already in a full open condition when it is necessary to make the amount of EGR gas 
increase, an actuator 25 will be controlled in order to carry out predetermined opening clausilivmi of the throttle valve 
24. In this case, since the negative pressure degree (difference of atmospheric pressure and a MAP) of a MAP becomes 
large at the inhalation-of-air path 19 on a lower stream of a river, the amount of the EGR gas inhaled from the EGR path 
33 at the inhalation-of-air path 19 will increase from a throttle valve 24. 

[0032] Next, malfunction detection control of EGR equipment 32 is explained. ECU42 performs the "malfunction 
detection routine" shown in the flow chart of drawin g 2 on the occasion of this control. Repeat activation of this routine 
is carried out every predetermined time and every dozens mses. Moreover, processing of this routine is performed based 
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on the abnormality measurement counter C. This counter C is for measuring the time amount (addition value) in which 
predetermined malfunction detection conditions are satisfied, and the initial value (value at the time of engine starting) 
is "0." 

[0033] ECU42 judges first whether predetermined malfimction detection conditions are satisfied in step SI 10. In a 
diesel power plant 11, acceleration and deceleration are not fiirther performed on the assumption that the execution 
condition of the EGR control mentioned above is satisfied as malfunction detection conditions, for example, but it is 
mentioned that operational status is stable, i.e., being [ it / a transient ] **. Specifically, it can make that tiiere is little 
variation per time amount of an engine speed, for example, for the variation per 32 mses to be 20 or less rpm, into 
malfunction detection conditions. In addition, it replaces with the variation per time amount of the above-mentioned 
engine speed, and is good also as the variation per time amount of an inhalation air content being below a predetermined 
value. 

[0034] If the criteria of said step SI 10 are not fulfilled, in step SI 20, the abnormality measurement counter C will be 
initialized (clear) and a malfunction detection routine will be ended after that, thus, when malfunction detection 
conditions are not satisfied, the abnormality judging of EGR equipment 32 is not performed - it is made like (it 
forbids). 

[0035] On the other hand, if the criteria of step SI 10 are fulfilled, in step S130, real MAP Pirn detected by the MAP 
sensor 37 will be read. Then, presumed MAP Pimcal corresponding to ttie throttle opening according [ on step SI 40 
and ] to a throttle position sensor 36, EGR opening (desired value), and the engine speed by the crank position sensor 40 
It computes. These three parameters (throttle opening, EGR opening, and engine speed) have the comparatively big 
effect affect a MAP among the various parameters concerning the operational status of a diesel power plant 1 1 . 
[0036] In the aforementioned calculation, the predetermined control map beforehand memorized by ROM is referred to. 
Presumed MAP Pimcal in this control map It is determined based on the measured value by a bench test etc. In this 
bench test, under the condition that EGR equipment 32 operated normally and the EGR execution condition is satisfied, 
said three parameter combination is changed variously and a MAP is measured for every combination of that. 
[0037] Drawing 3 is presumed MAP Pimcal on said control map and corresponding to tiirottle opening, EGR opening, 
and an engine speed. Orientation is shown. When EGR opening and an engine speed are both set constant about throttle 
opening, it is presumed MAP Pimcal. It becomes high as it is the lowest and throttle opening becomes small, when 
throttle opening is max (i.e., when it is in a close-by-pass-bulb-completely condition). This is for the open air to become 
easy to flow in the inhalation-of-air path 19 with reduction (valve opening of a throttle valve 24) of throttle opening. 
And presumed MAP Pimcal It becomes the highest when throttle opening is min (i.e., when it is in a full open 
condition). 

[0038] When throttle opening and an engine speed are both set constant about EGR opening, it is presumed MAP 
Pimcal. It becomes high as it is the lowest and EGR opening becomes large, when EGR opening is min (i.e., when it is 
in a close-by-pass-bulb-completely condition). This is for EGR gas to pass the EGR valve 34 and to become easy to 
flow in the inhalation-of-air path 19 with the increment in EGR opening. And presumed MAP Pimcal It becomes the 
highest when EGR opening is max (i.e., when it is in a full open condition). 

[0039] When throttle opening and EGR opening are both set constant about an engine speed, it is presumed MAP 
Pimcal. When an engine speed is low, it is high, and it becomes low with the rise of this engine speed. This is for the 
count of the intake stroke performed to per unit time amount to increase with the rise of said engine speed, although the 
atmospheric pressure in a cylinder 13 and the MAP in the inhalation-of-air path 19 become lower than the open air by 
descent of a piston 1 5 in the intake stroke of a diesel power plant 1 1 . 

[0040] And presumed MAP Pimcal corresponding to the throttle opening and the engine speed which were detected by 
said various sensors 36 and 40 from said control map at said step SI 40, and EGR opening (desired value) It reads. 
[0041] Next, it sets to step S150 of drawing 2 , and they are real MAP Pim in said step S130, and presumed MAP 
Pimcal in said step SI 40. It asks for deflection deltaP and judges whether the absolute value is beyond the 
predetermined value alpha. Here, being set as a big value is more desirable than the maximum of the value which the 
absolute value of deflection deltaP can usually take a little, the predetermined value alpha taking into consideration 
dispersion in the detection precision of said various sensors 36 and 40 etc. Thereby, only an abnormal condition can be 
certainly detected now. 

[0042] In addition, although the predetermined value alpha may be a fixed value, changing according to operational 
status is desirable. That is, based on the inhalation air content (GN g/rev) detected by the air flow meter 35, the 
predetermined value alpha is calculated from the control map shown in drawing 4 . The predetermined value alpha is set 
up so that it may become small with increase of an inhalation air content. When this has few inhalation air contents, 
while enlarging the predetermined value alpha and eliminating the effect of dispersion in the MAP by dispersion in an 
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inhalation air content, it is for making the predetermined value alpha small and raising the sensitivity of malfunction 
detection as an inhalation air content increases. Thereby, it becomes possible to improve in the sensitivity of 
malfunction detection, i.e., precision, eliminating the effect of dispersion in a MAP corresponding to operational status. 
[0043] Moreover, it is mentioned that a motion of the EGR valve 34 does not become blunt, or the EGR valve 34 fixes, 
stop operating, for example, get the EGR path 33 blocked as a condition that the criteria of step SI 50 are fulfilled, and a 
proper quantity of EGR gas does not flow back to the inhalation-of-air path 19. If the criteria of said step SI 50 are not 
fulfilled, a malfunction detection routine is ended, and if filled, in step SI 60, "1 " will be added to the abnormality 
measurement coxmter C. 

[0044] Next, in step SI 70, it judges whether the abnormality measurement counter C is larger than the predetermined 
value beta. Here, the value with which the predetermined value beta is equivalent to dozens of seconds is set up. If these 
criteria are not fulfilled, a malfunction detection routine is ended, and if filled, in step SI 80, it will judge with 
abnormalities having occurred to EGR equipment 32. In addition, as concrete processing of step SI 80, changing to an 
abnormality judging "1" with the abnormality judging flag set as "0" is mentioned at the time of the normal system 
operation of EGR equipment, for example. And after performing processing of step SI 80, a malfunction detection 
routine is ended. 

[0045] According to this operation gestalt explained in full detail above, the following effects are acquired. 
(1) Between each of throttle opening, EGR opening, and an engine speed, and a MAP, a predetermined correlation is 
seen, respectively. For this reason, presumed MAP Pimcal when EGR equipment 32 is operating said three parameters 
normally by taking into consideration combination and each aforementioned correlation at least Computing with a 
sufficient precision is possible. 

[0046] (2) presumed MAP Pimcal mentioned above fi'om a proper quantity of EGR gas flowing back to the inhalation- 
of-air path 19 if abnormalities had not produced temporarily real MAP Pim detected by the MAP sensor 37 to EGR 
equipment 32 abbreviation ~ it becomes the same value, namely, both deflection should become very small - it comes 
out. This is used and it is presumed MAP Pimcal at this operation gestalt. He asks for deflection deltaP with real MAP 
Pim, and is trying to judge the existence of the abnormalities of EGR equipment 32 based on the absolute value. For this 
reason, it is possible easily and to ensure detection of the existence of the abnormalities in EGR equipment 32, 
[0047] (3) Do not open and close the EGR valve 34 compulsorily, but it is made to carry out like the time of non- 
malfunction detection about the EGR control for controlling generation of NOx on the occasion of malfunction 
detection. For this reason, it can be made hard to occur the spike phenomenon which controls the rapid change in the 
amount of EGR(s) resulting from this closing motion, and the concentration of NOx increases rapidly momentarily. In 
connection with the amount of EGR(s) not fluctuating rapidly, an inhalation air content will not change rapidly, eitiier. 
Therefore, the abrupt change of a combustion condition can be controlled and generating of a combustion noise and 
generating of the shock resulting fi'om fluctuation of an output torque can be suppressed. Thus, abnormaUties can be 
detected, without causing aggravation of exhaust air emission and drivability. 

[0048] (4) Generally, in EGR equipment, in case an EGR valve sits down, a switching noise called KACHIKACHI may 
occur. When the count of generating of this switching noise makes an EGR valve open and close compulsorily like the 
conventional technology, it has a possibility of increasing with that closing motion. On the other hand, with this 
operation gestalt, it is made to perform malfunction detection of EGR equipment 32, without making the EGR valve 34 
open and close compulsorily. For this reason, it can prevent that the count of generating of a switching noise increases 
by malfunction detection. 

[0049] (5) In general, an allophone called putty putty may occur in a group, then the contact part of a connecting rod 
and a crankshaft to a field predetermined in a MAP. When an EGR valve is made to open and close compulsorily like 
the conventional technology about this point, even if the MAP has separated from said predetermined field at the time of 
non-malfunction detection, a MAP will change with said compulsive closing motion, and there will be a possibility that 
it may belong to said predetermined field and an allophone may occur. On the other hand, with this operation gestalt, if 
the MAP has separated from said predetermined field at the time of non-malfunction detection in order to perform 
malfunction detection, without making the EGR valve 34 open and close compulsorily, a MAP does not belong to said 
predetermined field at the time of malfunction detection. Therefore, unlike the conventional technology, there are no 
worries about allophone generating. 

[0050] (6) With tWs operation gestalt, limit of removing the transient of the operational status of a diesel power plant 1 1 
can perform presumption and an abnormality judging of a MAP, without almost receiving a limit about the stage of a 
certain thing. 

[0051] (7) these engines 11, such as a transient of the operational status of a diesel power plant 1 1, at i.e., the time of 
acceleration and deceleration etc., change to operational status which is different fi'om predetermined operational status 
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- on the way - being alike - the abnormahty judging of EGR equipment 32 is not performed - make it like (it forbids). 
For this reason, it can prevent beforehand that an abnormality judging is performed in the condition that the MAP is not 
stable, and the precision of that malfunction detection falls. 

[0052] (8) Memorize the predetermined control map to ROM and it is presumed MAP Pimcal. He is trying to read the 
MAP corresponding to the throttle opening, the EGR opening, and the engine speed at that time from said control map 
on the occasion of calculation. For this reason, presumed MAP Pimcal corresponding to whenever [ double door ], and 
an engine speed by creating a control map proper Computing in a high precision certainly is possible. 
[0053] (9) When tiie time amount in the condition that the absolute value of deflection deltaP is beyond the 
predetermined value alpha is measured with the abnormality measurement counter C and the counter C exceeds the 
predetermined value beta (i.e., when said condition continues to some extent), he is trjdng to judge with EGR equipment 
32 being xmusual. For this reason, when the condition that the absolute value of deflection deltaP is beyond the 
predetermined value alpha finishes for a short time comparatively, it is possible to prevent being accidentally judged 
with it being unusual. 

[0054] (10) When the time amount in the condition that the absolute value of deflection deltaP is beyond the 
predetermined value alpha is measured with the abnormality measurement coxmter C, the value of the counter C is 
memorized as an addition value of said time amoxmt and the value exceeds the predetermined value beta, judge with 
EGR equipment 32 being unusual. And when malfunction detection conditions stop satisfying (i.e., when an 
abnormality judging is forbidden), he is trying to initialize the abnormality measurement coimter C. 
[0055] For this reason, whenever it restricts (an abnormality judging is not forbidden) and the condition that 
malfunction detection conditions are not satisfied in step SI 10 and that the absolute value of deflection deltaP is beyond 
the predetermined value alpha occurs, count-up (addition of time amount) of the abnormality measurement counter C is 
performed. Therefore, the frequency of initialization is made low and it becomes possible to raise the detection precision 
of abnormalities from the case where an addition value is initiahzed to other timing. 

[0056] (11) Since the established sensor is used for the malfunction detection of EGR equipment 32, even if it does not 
newly form the sensor for malfunction detection, end. In addition, this invention can be materialized in another 
operation gestalt shown below. 

[0057] - The malfunction detection equipment of this invention is applicable regardless of the class, if it is the internal 
combustion engine equipped with EGR equipment. Therefore, it is applicable not only to a diesel power plant but a 
gasoline engine with EGR equipment. 

[0058] - This invention can rotate an exhaust gas turbine using the energy of exhaust gas, and can be applied also to the 
internal combustion engine having the so-called exhaust air turbosupercharger which stuffed air into the cylinder by the 
compressor directly linked with this. In this internal combustion engine, charge pressure (MAP) changes with the 
change in fuel oil consumption. If it puts in another way, fuel oil consxmiption will also serve as a parameter which 
affects a MAP. From this, the throttle opening, the EGR opening, and the engine speed which were mentioned above are 
seasoned with fuel oil consumption, and it is presxuned MAP Pimcal. You may m^e it compute. If it carries out like 
this, it will be presumed MAP Pimcal. It becomes possible to raise presximed precision further, as a result to raise the 
precision of malfunction detection. 

[0059] - Although timing which clears the abnormality measiirement counter C was considered as the case where 
malfunction detection conditions stop satisfying, in step SI 10 with said operation gestalt, it is [ ****** ] good, when it 
replaces with this and the criteria of step SI 50 stop satisfying. 

[0060] - Replace with a control map, follow predetermined operation expression, and it is presumed MAP Pimcal. You 
may make it compute. In addition, the technical thought which can be grasped from said each operation gestalt is 
indicated with those effects. 

[0061] (A) In the malfunction detection equipment of exhaust air reflux equipment according to claim 1 or 2, said 
internal combustion engine has the exhaust air turbosupercharger, and said MAP presumption means seasons the 
opening of said inhalation-of-air throtfle valve, the opening of said exhaust air refliix valve, and said internal 
combustion engine*s rotational speed with fuel oil consumption, and presumes a MAP when said exhaust air reflux 
equipment operates normally. 

[0062] According to the above-mentioned configuration, the energy of exhaust gas changes with the change in fuel oil 
consumption, and the charge pressure (MAP) by the exhaust air turbosupercharger changes. Thus, by taking into 
consideration the fuel oil consumption which affects a MAP, it becomes possible to raise the presumed precision of a 
MAP. 

[0063] . (B) the time check whose deflection of said, as for said abnormality judging means, measures the time amount in 
the condition are beyond a predetermined value, in the malfunction-detection equipment of claims 1 and 2 and the 
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exhaust-air reflux equipment of any one publication of the above (A) - a means and said time check - when the time 
amoxmt by the means exceeds a predetermined value, said exhaust-air reflux equipment is equipped with a judgment 
activation means judge with it being unusual. 

[0064] When the condition that the deflection of a MAP is beyond a predetermined value continues to some extent 
according to the above-mentioned configuration, it judges that exhaust air reflxix equipment is unusual. For this reason, 
when the condition that deflection is beyond a predetermined value finishes for a short time comparatively, it is possible 
to prevent to be accidentally judged with it being unusual. 

[0065] In the malfimction detection equipment of exhaust air reflux equipment according to claim 2 (C) Said 
abnormality judging means the time check which measures the time amount in the condition that said deflection is 
beyond a predetermined value - a means and said time check - with a storage means to memorize the addition value of 
the time amount by the means When the addition value by said storage means exceeds a predetermined value, it has a 
judgment activation means to judge with said exhaust air reflux equipment being unusual, and an initialization means to 
initialize the addition value memorized by said storage means at the time of prohibition of the abnormality judging by 
said prohibition means. 

[0066] When the condition that the deflection of a MAP is beyond a predetermined value continues to some extent 
according to the above-mentioned configuration, it judges that exhaust air reflux equipment is unusual. For this reason, 
only a short time can prevent an incorrect judging when deflection becomes beyond a predetermined value 
comparatively like the above (B). Moreover, it is more possible than the case where an addition value is initialized to 
other timing to make the fi-equency of initialization low and to raise the detection precision of abnormalities. 



[Translation done.] 
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